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Introduction 
 
This geologic map is one of a series of four 7 ½’ quadrangle maps (AZGS DGM-131 through 134; Wickenburg, Sam 
Powell Peak, Flores, and Vulture Peak) in the Wickenburg area. New surficial mapping was conducted throughout the 4-
quadrangle mapping area and bedrock mapping was compiled from existing geologic maps. Together, these maps 
include detailed surficial mapping of alluvium from the Date Creek, Weaver, Wickenburg, and Vulture Mountains as well 
as ancestral deposits of the Hassayampa River. The relationships between relict and modern alluvial fan and 
Hassayampa River deposits and their positions relative to pre-existing bedrock topography presents a glimpse into the 
arrival and development of the modern Hassayampa River system.  
 
The Flores 7 ½' Quadrangle is located midway between the towns of Wickenburg and Congress in Yavapai County, 
Arizona, and is traversed by US Highway 93 and AZ-89. The quadrangle includes the lower piedmont of the Date Creek 
and Weaver mountain ranges as well as ancestral Hassayampa River deposits along the eastern edge. Although the 
majority of the Flores quadrangle is composed of various alluvial deposits some bedrock inselbergs related to the 
surrounding ranges are present. A drainage divide just west of the Flores quadrangle separates drainage basins feeding 
the McMullen Valley and Centennial Wash to the west and the Hassayampa River to the southeast. Geologic mapping 
was conducted under the joint State-Federal STATEMAP program, as specified in the National Geologic Mapping Act of 
1992, and was jointly funded by the Arizona Geological Survey and the U.S. Geological Survey under STATEMAP 
assistance award #G18AC00298. Mapping was compiled digitally using ESRI ArcGIS software. 
 
 
Surficial Geology 
 
The surficial geologic units in the Flores 7 ½’ Quadrangle consist of very high-standing relict alluvial fan deposits, 
extensive exposures of mildly dissected, well-rounded fanglomerate, inset alluvial terraces, and buried alluvium that 
records ancestral Hassayampa River deposits. In the middle and distal piedmont deposits include widespread exposures 
of dissected fanglomerate and very old alluvial fan deposits sourced from the Weaver and Date Creek Mountains to the 
north. Clast composition and erosional character vary with parent material. Some of these deposits are armored by 
overlying Pleistocene alluvium. Deeply incised areas are filled by thin, unconsolidated Holocene to modern terrace and 
channel deposits. Broadly dissected, low-energy swales and valley bottoms are dominated by sheetflow and 
aggradational processes. Surficial geologic units were mapped using field observations, interpretation of digital aerial 
imagery, and digital elevation models (DEMs). Relative ages of alluvial deposits were estimated using characteristics of 
clast weathering, soil development, carbonate accumulation, and position in the landscape (Gile et al., 1981; Machette, 
1985; Bull, 1991; and Birkland, 1999). Soil development and carbonate accumulation begin once a deposit is isolated 
from active alluvial processes. As a result, the degree of soil development and carbonate accumulation are one of the 
criteria used to identify the approximate ages of surficial units. 

 
Younger alluvial deposits have little to no soil development, retain the original gray or brown color of the alluvial sediment, 
and little to no carbonate accumulation. Clasts in these deposits have no weathering rinds or surface patinas and thus 
appear brighter and fresher than older clasts. Young alluvial surfaces often retain original depositional characteristics such 
as bar and swale topography. Conversely, older alluvial deposits have better-developed soils that appear orange to red in 
color, with soil horizons reflecting clay and carbonate accumulation. Clasts on older alluvial deposits often exhibit 
darkened weathering rinds or rock varnish, and thus appear darker on the ground and in aerial photographs. Preserved 
alluvial surfaces may be smooth and flat (Qi3), becoming more rounded and coarser with age (Qi2). The oldest alluvial 
surfaces (Qi1 and Qo) are often eroded, well-rounded ridges with degraded soil preservation and carbonate horizon 
exposed. These surfaces appear light-colored on aerial photos and ground surfaces due to widespread exposure of the 
carbonate horizon. Alluvial deposits sourced from granitic parent material exhibit very red, clay-rich surfaces with mature 
accumulation horizons and clay-coated clasts. Exposures of well-cemented older alluvium are present along active 
channels and within younger, unconsolidated alluvium in the middle and distal piedmont. Holocene alluvium along modern 
washes and arroyos is often inset below older deposits by several meters and confined to relatively narrow expanses 
within older alluvium. Within the modern incised channel bottom, young terraces are prone to flooding. 
 
Martinez and Sols washes are the two main drainages in the mapping area and drain to the Hassayampa River 
immediately east of the Flores quadrangle. Antelope and Weaver creeks are major tributaries to Martinez Wash eroded 
from Weaver Mountains. Ancestral Hassayampa river deposits (Qor) are incised into older basin-fill deposits (Tbf, Tfw and 
Tfd) that originally drained westward, sourced from the Wickenburg Mountains. Thus, Qor deposits represent a significant 
change to the pre-existing basin-fill depositional setting. Qor deposits aggraded in the mapping area several 10’s of 
meters, burying paleo-topography and the western portion of Black Hills up to an elevation of about 2800 ft (850 m). 
Tributary deposits also track this aggradation and locally are as thick as Qor. Early incision of ancestral Hassayampa 
River deposits during Qi1 time migrated eastward, mapped in the adjacent Sam Powell Peak quadrangle. Tributaries that 
originally drained into Weaver Creek were captured into the eastward-migrating Hassayampa River. Calcic and argillic soil 
development on remnant (?) planar surfaces atop Qor are mapped separately as Qo deposits, indicated a likely early 
Pleistocene age of remnant soils; however, the age of ancestral Hassayampa River deposits and its integration are not 
known. 
 
Bedrock Geology 
 
Bedrock exposures within the Flores quadrangle are limited to several inselbergs and ridges near the north, south, and 
eastern quad boundaries. Outcrops in the southern and northern portions of the Flores quad are composed of Bedrock 
generally consists of Early Proterozoic crystalline igneous and metamorphic rocks overlain by mid-Cenozoic volcanic and 
sedimentary rocks. Subsequently, basin-fill deposits overly these rocks and is generally nondeformed. Miocene-age 
basalts similar to those exposed in abundance in the Vulture Mountains in the Vulture Peak quadrangle (DGM-134) to the 
south and Sam Powell Peak (DGM-132) to the east. An outcrop of Proterozoic granitoid and schist is present adjacent to 
basalt beds in a small bedrock hill near the southern Flores quad boundary. These outcrops are similar to those present in 
the Vulture Peak and Sam Powell Peak quadrangles. A prominent ridge of Early Proterozoic leucogranite is present along 
the eastern edge of the Flores quadrangle. This unit and other units associated with the Black Hills are well-exposed in 
Hassayampa Box Canyon cut by the Hassayampa River. Fanglomerate, very old fan alluvium, and ancestral Hassayampa 
River alluvium surrounds and is deposited atop the flanks of these bedrock outcrops.   
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Symbols and Lines

Hassayampa River Deposits

Low-intermediate terraces and alluvial fan deposits, younger member - Qi3b deposits closely resemble Qi3a
deposits in morphology but occupy slightly lower positions in the landscape.Qi3b

Low-intermediate terraces and alluvial fan deposits, older member  - Qi3a deposits closely resemble Qi3b deposits
in morphology but occupy slightly higher positions in the landscape.Qi3a

Intermediate-high terrace and remnant alluvial fan deposits, undivided  - Broadly planar to moderately rounded cobble
to boulder-dominated terrace and fan deposits commonly found capping Tf alluvium. Qi2 deposits are elevated up to 30
m (100 ft) above Holocene piedmont deposits. Broadly planar to gently rounded caps exhibit clay rich reddened (2.5 - 5
YR 4/6) soils with calcium carbonate rinds and matrix between clasts (Stage III) where exposed in cross section. An
erosional unconformity was observed in some areas where the contact between Qi2 and underlying Tf deposits was
exposed. Vegetation on Qi2 deposits is similar to that found on Qi3 deposits although creosote is less abundant and
more widely spaced. Vegetation includes prickly pear, barrel, and cholla cactus; bunch grasses, small shrubs, mesquite,
agave, yucca, mormon tea, saguaro, and ocotillo near carbonate-rich eroded edges. Locally, Qi2 deposits are
subdivided into two members with similar morphology that occupy different positions in the landscape.

Qi2

Intermediate-high terraces and alluvial fan deposits , younger member  - Qi2b deposits closely resemble Qi2a
deposits in morphology but occupy slightly lower positions in the landscape.Qi2b

Intermediate-high terraces and alluvial fan deposits , older member  - Qi2a deposits closely resemble Qi2b deposits
in morphology but occupy slightly higher positions in the landscape.Qi2a

High standing relict alluvial fan remnants  - Qi1 deposits are relict alluvial fan remnants commonly found overlying Tf
alluvium or bedrock that stand higher in the landscape than Qi2 and younger deposits. Qi1 surfaces are planar to
well-rounded near eroded edges. Where extensively preserved, Qi1 deposits exhibit deeply incised mature tributary
drainage networks and clay rich, reddened (2.5 - 5YR 3/6) soils. Qi1 deposits commonly cap and preserve underlying
finer grained Tf deposits. Coarse cobble to boulder lag derived from erosion of Qi1 caps also covers the flanks of some
Tf landforms, shielding them from erosion. Vegetation on Qi1 deposits consists of mesquite, grasses, small shrubs,
prickly pear, barrel, creosote, agave, and ocotillo.

Qi1

Old alluvial fan deposits  - Early Pleistocene alluvial fan deposits, undivided. High-standing, very well-rounded
ridge-forming deposits located primarily in the proximal piedmont. Where preserved, Qo deposits exhibit deeply incised
mature tributary drainage networks and clay rich, reddened (2.5 YR 3/6) soils. Coarse cobble to boulder lag derived
from erosion of the Qo cap also covers the flanks of underlying Tf deposits, shielding them from erosion. Vegetation on
Qo deposits consists of mesquite, grasses, small shrubs, prickly pear, barrel, creosote, and agave. 

Qo

Fanglomerate and very old alluvial fan deposits , undivided - Weakly to moderately consolidated silt, clay, sand, and
gravel deposited in basins during and after late Cenozoic faulting. Tbf deposits are generally light to medium brown to
tan (7.5 YR 6/4) in color. They commonly form high rounded hills and ridges in modern basins, and locally form
prominent bluffs when overlain by more consolidated, erosion-resistant deposits (units Qi3, Qi2, and others). Where
uncapped, these deposits form gently rolling, low-relief hills and lobes broadly dissected by tributary drainage networks
(units Qyc, Qy3, and Qys). Tbf deposits abut bedrock knobs and hills throughout the map area. Tbf sediment ranges
from relatively well-sorted sand and gravel beds to very poorly sorted fanglomerate depending on distance from source
and parent material. Vegetation on Tbf deposits ranges from bunch grass ground cover, small shrubs, creosote, desert
broom, and mesquite in lowlands to yucca, prickly pear, larger mesquite, palo verde, and agave on high standing Tbf
deposits.

Tbf

Fanglomerate and very old alluvial fan deposits , Date Creek Mountains source - Grusy relict alluvial fan deposits
predominantly sourced from the Date Creek Mountains northwest of the mapping area. Tfd deposits appear light
tan to white on air photos and on the ground. These deposits are mostly sand and gravel-dominated with some
larger quartz and feldspar crystals and carbonate aggregates littering eroded slopes. Exposures of Tfd deposits
reveal skeletal calcium carbonate accumulation and blocky ped structures in sandy beds. Near-surface beds may
appear orange to lightly reddened from weathering and clay accumulation. In areas where both Tfd and Tfw are
present Tfd beds appear more gently rolling, are less consolidated, and are more easily eroded. 

Tfd

Fanglomerate and very old alluvial fan deposits , Weaver Mountains source - Relict alluvial fan deposits consisting
of granitic and mixed volcanic parent material predominantly sourced from the Weaver Mountains north and
northeast of the mapping area. Exposures of Tfw deposits range from sand and gravel beds to very poorly sorted
cobble and boulder-dominated fanglomerates. Clasts may be angular to well-rounded. Tfw deposits are
interfingered with Tfd sediment in the north-central portion of the map area. Tfw deposits are more strongly
cemented and resistant to erosion than Tfd deposits. 

Tfw

Fanglomerate and very old alluvial fan deposits , Vultu re Mountains source - Relict alluvial fan deposits consisting of
granitoids, basalts, rhyolites, and metamorphic rocks of the Vulture Mountains. Tfv deposits are well-exposed along
incised washes in the proximal piedmont and lie atop and adjacent to bedrock inselburgs farther from the mountain
front. Tfv deposits are well-cemented, include angular to sub-rounded clasts, and are very poorly sorted with coarse
sands and gravels interbedded with cobbles and large boulder bars. High-standing, well-rounded alluvial landforms
near the Vulture Mountains are predominantly composed of thick Tfv deposits with comparatively thin, ridge-capping
gravels. Exposures of this depositional relationship and occasional underlying bedrock are present along many incised
channels near the mountain front.

Tfv

Acti ve river floodplain banks and terrace deposits  -  Includes gravel, sand and silt deposited as bars and swales
typically less than 1 m above active channel. May include coarser sediment in proximity to junctions with tributary
washes.

Qy3r

Late-intermediate Hassayampa River Deposits - Low-lying terraces along modern Hassayampa River consisting of
unconsolidated to lightly consolidated boulders, gravel, sand and silt with minor clay. Qi3r deposits are undivided and
are equivalent to tributary units Qi3a and Qi3b. Unit Qi3r terrace deposits form broad, flat terraces elevated 10 to 15 m
above the modern river, with minimal dissection, and are commonly capped by Qi3 deposits. Qi3r deposits exhibit light
to moderate argillic and calcic soil development.  

Qi3r

Middle Hassayampa River Deposits  - Unconsolidated to weakly consolidated boulders, gravel, sand, silt and minor clay
found in terrace deposits elevated 30 to 50 m above the modern river corridor, with generally higher elevations north of
Black Hills. Qi2r deposits undivided, and are equivalent to Qi2a and Qi2b, and can be up to 15 m thick along the river,
commonly capped by Qi2 tributary deposits. Soil development is moderate to strong stage III. North of Black Hills,
scarps are present that appear to track incision and eastward migration of the river.

Qi2r

Bedrock units

Early Hassayampa River Deposits  - Unconsolidated to weakly consolidated silt, sand, gravel and boulders, with minor
clay. Deposits are generally light tan, sand-supported to less commonly clast-supported, crudely bedded with locally
abundant cross-laminated sand. Clasts are very poorly to moderately sorted, subrounded to rounded, with moderate
sphericity. Qi1r deposits occur as both fill and strath deposits overlying bedrock and basin-fill paleo-topography and are
overlain by Qi tributary deposits in many places along the river corridor. Qi1r deposits eroded into well-rounded
landforms with some remnant planar or gravel lag surface. Clast lithology consists of varied granites, metamorphic
rocks, pegmatitic and vein quartz, and felsic and mafic volcanic rocks derived locally and upstream outside the
Wickenburg quadrangle. Strath deposits are generally 1 to 4 m thick and exhibit stage III and IV soil development on
uppermost deposits, and stage II to III on colluvial slopes. Qi1r deposits are generally 90 to 100 m above the modern
river upstream of Black Hills, and 60 m above the modern river downstream of Black Hills. Qi1r deposits represent the
earliest river deposits found in Box Canyon, where the river is believed to have entrenched across Black Hills at this
time.

Qi1r

Oldest Hassayampa River Deposits  - Loose to moderately consolidated, poorly sorted, moderately rounded alluvial
deposits. Lithology of clasts is very diverse and generally consist of well-mixed granitoids, metamorphic and volcanic
rocks. Qor deposits are located high in the landscape, unconformably overlying basin-fill deposits north and west of
Black Hills and are as much as 70 to 90 m thick. Remnant alluvial surfaces of Qor are capped with moderate to strong
soil development, thick argillic and calcic horizons mapped as unit Qo. Qor deposits erode into well-rounded ridges and
nobs, deeply dissected by modern washes and gullies graded to the modern Hassayampa River east and Weaver and
Antelope washes west. The base of unit Qor dips gently to the southwest. Imbrication of clasts indicates consistent
transport to the southwest. Qor deposits are interpreted to represent the initial integration of the Hassayampa River
onto basin fill deposits (Tbf) and are sourced from diverse rock types upstream of the mapping area. Highest
fanglomerate deposits (unit Tf) in the eastern part of the mapping area are considered equivalent to the highest Qor
deposits. The western mapped boundary of Qor is not well defined and includes deposits sourced from Weaver and
Antelope washes.

Qor

Upper basalt - Dark-gray, cliff-forming basalt and basaltic andesite lava flows, flow breccias, and scoria beds. Most
common type of lava contains phenocrysts of plagioclase and olivine, large vesicles, an aphanitic groundmass, and as
much as 15% euhedral olivine phenocrysts that measure 1 to 3 mm across. Subordinate lava type contains phenocrysts
of clinopyroxene and plagioclase, few vesicles, a higher proportion and content of plagioclase phenocrysts (10% to
15%), and a microcrystalline groundmass.

Tbu

Basalt and basaltic andesite  - Dark gray to reddish gray, vesicular and aphanitic basalt to basaltic andesitic flows that
are moderately to well exposed and heavily fractured. Mafic flows contain up to 5 to 20% phenocrysts, including up to
10% olivine and up to 10% plagioclase. Olivine phenocrysts and irregular masses can be altered to iddingsite. Mafic
flows can be interbedded with rhyolitic flows, pyroclastic rocks, and clastic sedimentary rocks (Tsc). Unit mineral
assemblages from Stimac et al. (1987).

Tba

Arkosic conglomerate - Dark red brown coarse grained arkosic conglomerate and conglomeratic sandstone with
subangular pebbles to cobbles of granite, mixed volcanics and rare quartzite. Unit Tsc is interbedded with basaltic
andesite flows (Tba). Imbrication is south to southwest. Matrix-supported conglomerate consists of red quartz sand.
Unit dips NE at 50-70° and is cut by SW dipping normal faults. 

Tsc

Granite - Light-gray to white, tan, and orangish-brown medium-and fine-grained, foliated, leucocratic, biotite granite.
The unit includes several granitic lithologies, the most common being a medium-and fine-grained, foliated light-gray
biotite granite. Phenocrysts include 15 percent quartz, 50 percent plagioclase, 30 percent K-spar (which can be slightly
porphyritic grains 5 mm to 1 cm across), and 2-3 percent biotite. Forms grus covered erosional surfaces. Unit mineral
assemblages from Stimac et al. (1987). 

Xg

Quartzite and schist - Micaceous schist, psammite and orthoquartzite. Moderately to strongly foliated. Intruded by mafic
and felsic dikes. Quartzite light yellow to light brown, fine-grained, massive appearance with no apparent relic bedding. Xqs

Granito id and schist - Tectonically mixed, interfoliated biotite-amphibole schist, amphibolite, pegmatite, and medium- to
fine-grained granitoid.Xm

other units

Disturbed ground - Heavily disturbed or altered ground due to extensive excavation, construction of earth dams, or
municipal development.d

Talus and colluvium - Unconsolidated to weakly consolidated, locally derived, very poorly sorted angular rock debris
deposited on and at the base of bedrock slopes and on the flanks of high-standing alluvial deposits below coarser
capping sediment. Qtc deposits in the latter setting often stand out in positive relief relative to adjacent more easily
eroded deposits to form colluvial “flatirons”.

Qtc

Low swales, tr ibutary drainages, and weakly incised channels - Piedmont alluvium located along active drainages
including small channels, adjacent low terraces, and floodplains. Qy3 deposits are composed of unconsolidated,
unvarnished sand, gravel, and silt deposits. Qy3 drainages are often wider, lower energy, and more heavily vegetated
than the Qyc channels they drain into. The gradient of some Qy3 channels draining high-standing Tf deposits may be
significantly steeper than similar channels lower in the piedmont yet incision is generally absent or mild. Qy3 deposits
include active stream channels where Qyc cannot be broken out at map scale. Soil development is generally absent or
incipient on Qy3 deposits which exhibit pale buff to light brown (10 YR) surface coloration.

Qy3

Acti ve alluvial fan deposits - Low relief splays, fine-grained distributary alluvial fan deposits comprising the active
portion of alluvial fans where channel flow becomes unconfined, and steeper depositional cones below abrupt incision
at the edge of higher-standing alluvium. Qya deposits are typically found at the downstream outlet of ephemeral
channels and gullies. Qya deposits are extremely prone to flooding and channel migration. Sediments are
unconsolidated and consist of very poorly sorted sand to small cobbles. Vegetation on Qya deposits consists of small
shrubs, weeds, and cacti.

Qya

Broad drainages and piedmont terrace deposits - Qy2 deposits consist of terrace deposits located primarily along the
flanks of incised drainages and low-relief terraces inset into older Pleistocene fan deposits. Some Qy2 deposits
comprise extensive low relief alluvial fans where unconfined by older piedmont alluvium. These deposits consist of
predominantly fine grained unconsolidated to weakly consolidated sediments with sub-rounded to sub-angular pebble to
cobble bars on the surface and beds and lenses in cross section. Where inset into older alluvium, Qy2 deposits are
planar with remnant bar and swale microtopography. Planar Qy2 terraces are typically elevated from 30 cm - 1.5 m (1 -
5 ft) above active channels. Soil development on Qy2 deposits is minor, characterized by no to incipient stage I-II
calcium carbonate accumulation in the form of small filaments and medium brown (10 YR) surface coloration.
Vegetation on Qy2 surfaces consists of small shrubs, weeds, bunch grass, creosote, Mormon tea, prickly pear, desert
broom, and occasional cholla. These surfaces are subject to inundation during moderate to extreme flow conditions
when channel flow exceeds capacity or due to channel migration on low-relief portions of broad distal fan deposits.

Qy2

Broad, low energy swales - Flat, weakly incised to unincised swales composing the drainage network for basin
fill-dominated (unit Tsyd) landscapes in the western portion of the map area. Qys deposits are fine grained at the
surface, typically thin (< 1m thick), and overlie local basin fill alluvium. Qys drainage networks range from parallel to
dendritic and connect broader zones of sheetflow and aggradation (Qy deposits) within broadly dissected basin fill
terrains. Vegetation along Qys swales includes taller mesquite, palo verde, and desert broom relative to those found on
the flanks of Tsyd deposits. 

Qys

High standing broad piedmont terraces  - Qy1 deposits consist of planar terraces along larger piedmont drainages that
are 1 - 3 m (3 - 9 ft) higher in the landscape than adjacent Qy2 terraces. Qy1 deposits also consist of eroded, remnant
alluvial fan deposits on lower piedmont areas. Qy1 deposits are composed of sandy to pebbly swales with coarser
unvarnished to very lightly varnished pebble to cobble bars and discontinuously overlie Pleistocene deposits in some
areas. Bar and swale microtopography is somewhat muted by vegetation mounding. Pebbles and cobbles exposed in
cross section exhibit stage I-II calcium carbonate accumulation within a medium brown matrix of fine sand to silt. Some
reddened clay-rich aggregate and calcium carbonate coated clast inclusions have been reworked from older deposits.
Qy1 surfaces are generally isolated from flooding associated with the modern drainage system although inundation may
be possible during extreme precipitation and runoff events. Vegetation on Qy1 deposits is similar to that found on Qy2
deposits.

Qy1

Sheetf lood deposits  and reworked sediment - Qy deposits include broad, low relief linear saddles to small valleys within
rolling, moderately dissected slopes of extensive relict alluvial fan deposits (unit Tf). These deposits are composed of
material reworked from eroded Plio-Pleistocene alluvial fan sediment and associated capping Pleistocene gravels. Qy
deposits are generally fine grained, composed of mostly silt and sand with a thin pebble cover and occasional remnant
gravel bar. Drainages within Qy deposits are unincised to weakly incised (< 10 - 15 cm (4 - 6 in)) but minor gradient
changes or vegetation cause aggradation that leads again to sheetflow or infiltration. Qy deposits transition to and are
connected by broad unincised swales (unit Qys). Vegetation on Qy surfaces consists of creosote, mesquite, palo verde,
Mormon tea, cholla, prickly pear, desert broom, and low weeds and grassy ground cover.

Qy

Low-intermediate terraces and alluvial fan deposits, undivided  - Broadly planar terrace and fan deposits elevated up to
10 m (30 ft) above adjacent Holocene (Qyc, Qy3, and Qy) deposits. Surface soil on Qi3 deposits is mildly reddened (7.5
YR 5/4). Clasts in proximal Qi3 deposits with predominantly granitic parent material include grusy sand and gravel while
clasts in deposits with mixed volcanic parent material include cobbles and boulders. Clasts are moderately
carbonate-cemented in cross section where exposed by incised channels or roadcuts. Volcanic cobbles and boulders
on Qi3 surfaces exhibit mild rock varnish. Qi3 surfaces farther from the mountain front are broadly planar and the
surface is composed of sand, silt, and small pebbles with remnant bar and swale microtopography characterized by
partially buried cobbles and boulders. Some Qi3 deposits appear to overlie highly eroded Tf deposits and are likely less
than several meters thick. Vegetation on Qi3 deposits is dominated by creosote but includes saltbush, prickly pear,
barrel, and cholla cactus; bunch grasses, small shrubs, mesquite, palo verde, yucca, mormon tea, ocotillo and few
saguaro. Locally, Qi3 deposits are subdivided into two members with similar morphology that occupy different positions
in the landscape.

Qi3

Piedmont units

Acti ve stream channel deposits  - Qyc deposits are composed of unconsolidated, very poorly sorted sand to cobbles in
active piedmont channels. Channels may be flat-bottomed or exhibit bar and swale microtopography with bars
composed of coarser sediments. Qyc deposits are generally devoid of vegetation and exhibit no soil development
although small shrubs and grasses may be found on slightly elevated in-channel bars. Qyc deposits are lined by
mesquite, acacia, creosote, and desert broom. Qyc deposits commonly become submerged during moderate to
extreme flow conditions and can be subject to deep, high velocity flow and lateral bank erosion. Channels are generally
incised .25 - 1.5 m (1 - 5 ft) below adjacent Holocene alluvium and may be incised into adjacent Pleistocene alluvium by
5 m (16 ft) or more.
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